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1.0 INTRODUCTION

The C o l o r a d o Department o f P u b l i c H e a l t h and Environment (CDPHE) and th e U n i v e r s i t y o f C o l o r a d o
H e a l t h Sci enc e s Center (UCHSC) conducted a s t u d y in 2002 to gain i n f o r m a t i o n on current l e v e l s of
c h i l d h o o d exposure to lead and arsenic at the V B I 7 0 S u p e r f u n d site, and to inv e s t i ga t e how those
l e v e l s correlate with soil concentration values and wi th various behavioral and demographic trait s .
Expo sure to arsenic was assessed by measuring t o t a l non-die tary arsenic in urine and to ta l arsenic in
hair, and exposure to lead was evaluated by measuring b l ood lead concentrations. S t u d y s ub j e c t s were
c h i l d r e n ages < 83 months.

U S E P A Region 8 s u p p o r t e d th i s s tudy by p r o v i d i n g a n a l y t i c a l services for arsenic and lead in b i o l o g i c a l
sample s . The d e t a i l s o f the sample handing and a n a l y s i s p l a n and the S t a n d a r d Operat ing Procedures
f or th e p r o j e c t ar e provided in th e Q u a l i t y Assurance P r o j e c t P l a n (QAPP) d e v e l o p e d f or t h i s e f f o r t
( U S E P A 2002).

USEPA assigned the task o f arranging for s a m p l e a n a l y s i s t o Syracu s e Research Corpora t i on (SRC).
As part of the analysis s u p p o r t , SRC c o l l e c t e d a number of t y p e s of q u a l i t y assurance (QA) s a m p l e s
and per f ormed QA assessments throughout the s t u d y to h e l p ensure the qua l i ty and r e l i a b i l i t y of the
data could be evaluated with respect to the g o a l s e s t a b l i s h e d in the Q A P P (USEPA 2002). T h i s memo
summarizes the QA s t ep s that were per f ormed and t racked , and pre s en t s the r e s u l t i n g QA data that
may be used to assess data r e l i a b i l i t y .
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2 . 0 U R I N A R Y A R S E N I C Q A / Q C R E S U L T S S U M M A R Y

2.1 Labora tory Control S a m p l e s

Arsenic in urine was analyzed by N a t i o n a l Medica l Service s (NMS) in W i l l o w Grove, PA. S a m p l e s
were submit t ed weekly, u s u a l l y in l o t s of 100-200. Each weekly shipment was considered a sampl e
Delivery Group ( S D G ) .

NMS analyzed two t y p e s o f laboratory control sample s (LCSs) with each S D G : BioRad® and Centre
de T o x i c o l o g i e du Quebec (CTQ) S - c l a s s sample s . The BioRad® s a m p l e s consisted o f c e r t i f i e d low
and high arsenic l eve l s . The CTQ S - c l a s s s a m p l e s consisted o f c e r t i f i e d l e v e l s o f arsenate ( A s + 5 ) ;
monomethyl arsonic acid (MMA), and to ta l arsenic in urine f r om workers and/or in s e a f o o d .

The result s for these LCS s a m p l e s are shown in F i g u r e 1. As seen in Pane l s A-D, all (53 out of 53) of
all CTQ S - c l a s s LCS were within e s t ab l i s h ed acceptance criteria. As shown in P a n e l s E and F, out of
a to ta l of 252 BioRad® s a m p l e s , all but f i v e (98.0%) fell within the e s t a b l i s h e d acceptance criteria.
Combining both data sets, the overall rate of a c c e p t a b l e LCS sampl e s is 300/305 = 98.4%.

2.2 PE S a m p l e s

Performance evaluation (PE) s a m p l e s are s a m p l e s of known concentration that are submitted to the
laboratory in a random and b l ind fa sh i on . At the beginning of the s tudy, PE s a m p l e s were prepared by
a d d i n g known amounts of various f orms of arsenic to control human urine. T h e s e s a m p l e s were
prepared by Dr. S t a n Casteel at the University of Missouri, and are referred to in this memo as Casteel
PE sample s . The sampl e s prepared by Dr. Cas t e e l are l i s t e d below, a long with the measured
concentration (to ta l arsenic) in each sample:

Arsen i c S p e c i e s
A d d e d
None
Arsenite ( A s * 3 )

Arsenate ( A s * 5 )

T a r g e t Increment
( u g / L )

0.0
5

15
5
15

Measured V a l u e
( u g / L ) ( a )

4.43
9.63
20.7
10.5
20.0

V B I 7 0 H e a l t h S t u d y QA-QC Memo v4.wpd



Monomethyl arsenic
acid (MMA)

Dimethyl arsinic acid
( D M A )

Arsenobetaine

5
15
5

15
20

7.4
14.7
8.6
17.0
24.7

(a) Value is mean of t r i p l i c a t e measurements of total arsenic.

In general, each SDG contained one (or sometimes two) sampl e s of each t y p e of Cas t e e l PE sample .
The nominal value of each inorganic or methyl arsenic PE s a m p l e was d e f i n e d as:

N o m i n a l = Measured Concentrat ion ( t o t a l ) - B l a n k ( t o t a l ) + B l a n k ( t o t a l inorganic)

T h i s a d j u s t m e n t is needed because the measured value is based on to ta l arsenic, w h i l e the analyt i ca l
r e su l t s are based on to ta l inorganic arsenic. A c c e p t a n c e criteria e s t ab l i s h ed in the QAPP for inorganic
and methyl arsenic f o rms was a re la t ive percent d i f f e r e n c e ( R P D ) of no more than ± 20% of the nominal
value. For arsenobetaine (which should not be recovered in the analytical procedure), the nominal value
is equal to the blank urine (assuming zero percent recovery of arsenobetaine), and the acceptance
criterion is the blank value p l u s 10% of the sp ik ed arsenobetaine concentration (1.1+2.0 = 3.1 u g / L ) .

Arsenic S p e c i e s
A d d e d
None
Arsenite ( A s * 3 )

Arsenate ( A s * 5 )

Monomethyl arsonic acid
( M M A )

Dimethyl arsinic acid
( D M A )

Arsenobetaine

S p i k e d V a l u e
( u g / L )

0.0
5

15
5

15
5

15
5

15
20

N o m i n a l V a l u e
( u g / L )

1.1
6.3
17.3
7.2
16.7
4.1
11.3
5.2
13.7

1.1 (b)

A c c e p t a n c e C r i t e r i a ( u g / L )
Lower

0
. 5.0

13.9
5.7
13.3
3.3
9.1
4.2
10.9
0

U p p e r
2

7.6
17.3
7.2
16.7
4.1
11.3
5.2
13.7
3.1
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Resul t s are shown in F i g u r e 2. As seen in Panel A, the average level of to ta l inorganic arsenic in the
blank ( u n s p i k e d ) urine s a m p l e was about 1.1 u g / L , and this held r e l a t i v e l y constant over time. Recovery
of arsenobetaine (Panel B) was very low in all S D G s , as in t ended. Recovery of inorganic arsenic (Pane l
C and Panel D) was wi thin acceptance criteria for nearly all s a m p l e s from S D G s 1-5, but began to
exhibit anomalous r e s u l t s (a mixture of lower and higher than expec t ed recoveries) in S D G s 6-9.
S i m i l a r l y , recovery of MMA (Panel E) was within acceptance criteria for S G D s 1-5, but anomalous
re su l t s began to occur in S D G s 6-9. Recovery of DMA (Panel F) was consistent but lower than
expe c t ed in S D G s 1-5, and then it too began to d i s p l a y subs tantial var iab i l i ty in S D G s 6-9.

Because of the increased v a r i a b i l i t y observed in the Casteel PE s a m p l e s beginning in S D G 6 , all f i e l d
s a m p l e s f r om SDG 6 were re-analyzed to ensure that the re su l t s were r e l iab l e . A correlat ion
comparison between the i n i t i a l and repeat r e su l t s for the sample s in this SDG y i e l d e d a Pearson
c o e f f i c i e n t (R 2 ) of 0.920, i n d i c a t i n g good agreement between the two analyses. T h i s sugge s t ed that the
unexpec t ed re su l t s for the PE s a m p l e s might be associated with a de t er iorat ion of the PE s a m p l e s
themse lve s rather than a de t er iorat ion of ana ly t i ca l qual i ty. One p o t e n t i a l cause was the growth of mold
in the PE s a m p l e s that laboratory personnel observed to occur in some o f . t h e s a m p l e s a f t e r about week
5.

C o n s e q u e n t l y , SRC arranged for the pr epara t i on of a second set of PE sample s . T h e s e were prepared
by a d d i t i o n of various f orms of arsenic to water rather than to control human urine. T h i s was done to
avoid any f u t u r e prob l ems a t t r i b u t a b l e to mold growth in urine. The second set of PE sampl e s were
prepared by Environmental Resource A s s o c i a t e s (ERA) in Denver CO. T h e s e are referred to in th i s
memo as ERA PE sample s . The l i s t of ERA PE s a m p l e t y p e s and concentration l e v e l s is the same as for
the Casteel PE sampl e s (see above).
Accep tanc e criteria for these sampl e s were the same as for the Castee l PE sampl e s (RPD ±20%),
except that nominal values were based on the spiked level s . Resul t s are shown in F i g u r e 3.
Resul t s for the control s a m p l e (Panel A) were al l l e s s than the d e t e c t i on l i m i t (1 u g / L ) . As b e f o r e ,
recovery of arsenobetaine was very low (Panel B), as intended. Recoveries of arsenite (Panel C),
arsenate (Panel D), and MMA (Panel E) were all g enera l ly within acceptance criteria, whi le recovery of
DMA (Panel (F) tended to be s l i g h t l y lower than acceptance criteria.

2.3 Blind S p l i t S a m p l e s

Blind s p l i t s ampl e s were prepared by s u b m i t t i n g two equal a l iquo t s of the same s a m p l e to the laboratory
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using two d i f f e r e n t sample numbers. T h e s e were submit ted at a rate of about 5%. The acceptance
criterion for f i e l d s p l i t s a m p l e s e s t a b l i s h e d in the QAPP was an RPD of no more than 30%. The r e su l t s
are shown in F i g u r e 4.

N e a r l y a l l s p l i t s a m p l e s f rom a l l S D G s were within a c c ep tab l e bounds except f o r s p l i t s a m p l e s f r om
SDG 9. In this group, f o u r out of f o u r s p l i t s a m p l e s had RPDs greater than 30%. To inve s t iga t e the
basis o f this unexpec ted outcome, SRC resubmitted 11 f i e l d s a m p l e s f rom SDG 9 p l u s b l i n d s p l i t s o f
these same 11 f i e l d s a m p l e s (a total of 22 s a m p l e s ) . F i g u r e 5 ( u p p e r p a n e l ) compares the re sul t s of the
re-analyses (two values per s a m p l e ) to the original values obtained for SDG 9. As seen, there is
moderat e ly good agreement between some pairs of analyses, but poor agreement for other pairs. The
lower panel shows the agreement between the two b l i n d s p l i t s in the re-analyses. As seen, agreement is
good.

T h e s e r e s u l t s ind i ca t e that r e su l t s for some s a m p l e s in SDG 9 may have lower c o n f i d e n c e than for other
s a m p l e s f rom within the study. The reason for the r e l a t i v e l y poor per formance on s p l i t s a m p l e s and
some repeat analyses in SDG 9 is not known.

3.0 BLOOD LEAD QA/QC R E S U L T S S U M M A R Y

Laboratory Control Samples

All b lood s a m p l e s were analyzed for lead by Tamarac M e d i c a l , I n c . , in Denver, CO. As part of the ir
internal QA program, Tamarac analyzed at least two LCS s a m p l e s ( g e n e r a l l y one "low" and one "high")
for each set of 10 f i e l d s ampl e s . T h e s e LCS s a m p l e s (a t o ta l of 10 d i f f e r e n t t y p e s ) were obtained f rom
a variety of d i f f e r e n t commercial sources. In the event that an LCS s a m p l e fell ou t s id e the
recommended acceptance criteria for that LCS ( t y p i c a l l y ± 4 u g / d L ) , Tamarac re-cal ibrated the
instrument and analyzed another L C S . In the event of two successive LCS s a m p l e s o u t s i d e acceptance
criteria, Tamarac i m m e d i a t e l y s t o p p e d all analys i s operat ions and inve s t iga t ed the problem.
The re su l t s are shown in F i g u r e 6. As seen, out of a t o ta l of 534 LCS sampl e s analyzed over the course
of 26 S D G s , 526 (98.5%) were within acceptance criteria and 8 (1 .5%) were ou t s id e acceptance
criteria. N o t e that the decrease in values that occurred near the end of the s tudy was associated with a
change in the i d e n t i t y (and nominal l e v e l ) of the LCS s a m p l e s rather than a decrease in b lood lead
recovery.
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PE Samples

SRC obtained f o u r d i f f e r e n t s a m p l e s o f b lood f r om the Centers for Disease Control and Prevention
( C D C ) for use as b l ind PE sample s . Consensus ( n o m i n a l ) concentrations of lead in these s a m p l e s were
determined by CDC using GFAAS or ICP-MS. A summary of these sample s is l i s t ed below:

C D C S a m p l e I D
194

1494
994
396

N o m i n a l V a l u e ( u g / d L )
0.4
4.5
8.9
14.8

W i t h the ex c ep t i on of SDG 1, in which two of each CDC PE s a m p l e (n=8) were analyzed , one of each
CDC PE s a m p l e was in c luded in each SDG (n=4). In accord with recommendations f rom C D C , the
acceptance criterion for each of these PE sampl e s was ± 4 u g / d L .

The r e su l t s are shown in F i g u r e 7. As seen, out of 113 CDC PE sampl e s , 111 (98%) were within
acceptance criteria, with only 2 f a l l i n g s l i g h t l y ou t s ide of the acceptance criteria.

Duplicate Samples

A d u p l i c a t e sample of b lood was c o l l e c t e d f rom chi ldren p a r t i c i p a n t s whenever the o p p o r t u n i t y arose
(i.e., a good f l o w of b lood and the parents and ch i ld agreed). A t o t a l of 106 such s a m p l e s were
obtained and submit ted to the laboratory in a b l ind and random fa sh i on .

F i g u r e 8 compares the re su l t s of the i n i t i a l and the d u p l i c a t e values for these 106 ch i ldren. As seen,
there was g enera l ly good agreement between the b lood lead est imates for the original and d u p l i c a t e
sample s . The average ab so lu t e d i f f e r e n c e between f i r s t and second sampl e s was 0.9 u g / d L , wi th an
overall correlation c o e f f i c i e n t between original and d u p l i c a t e s ampl e s of 0.876.

4 . 0 H A I R A R S E N I C Q A / Q C R E S U L T S S U M M A R Y

All hair sampl e s were analyzed for arsenic by the Centre de T o x i c o l o g i e du Quebec (CTQ), in Quebec,
Canada. As part of their internal QA program, CTQ analyzed one LCS ( p r o v i d e d by Shangha i I n s t i t u t e
of N u c l e a r Research, China) per ten f i e l d sample s . The r e su l t s are shown in F i g u r e 9. As seen, all LCS
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resul t s fe l l within the acceptance criteria recommended by the s u p p l i e r .

5 . 0 F I E L D A U D I T S

In a d d i t i o n to p r o v i d i n g QA on the analyt i ca l por t ion of thi s p r o j e c t , SRC also provided oversight for
some f i e l d a c t iv i t i e s to h e l p ensure s a m p l e s were being c o l l e c t e d and handl ed in accord with the p r o j e c t
p l a n (USEPA 2002). A to ta l of 8 eight f i e l d a u d i t s were p e r f o r m e d , in which f i e l d a c t i v i t i e s were
observed by SRC employe e s who were f a m i l i a r with the p r o j e c t p lan. F o l l o w i n g each audi t , a memo
was submitted to both USEPA and the UCHSC p r o j e c t team. T h e s e memos (at tached as A p p e n d i x A)
summarized observations and recommendations (as necessary) for improving s a m p l e c o l l e c t i o n and
documentat ion procedures. In general, the f i e l d a c t iv i t i e s were conducted in accordance with the
p r o t o c o l s ou t l ined in the p r o j e c t p l a n s and procedures taught during training sessions. No s i g n i f i c a n t
concerns were i d e n t i f i e d during S R C ' s oversight o f f i e l d ac t iv i t i e s .

6.0 R E F E R E N C E S

U S E P A . 2002. S a m p l e A n a l y s i s and Q u a l i t y Assurance P l a n for Urinary Arsenic and Blood Lead
among Res ident s of V B I 7 0 N e i g h b o r h o o d s . Prepared by USEPA Region 8 with technical as s i s tance
f rom Syracuse Research Corpora t i on . J u n e 2002
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F I G U R E S
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F I G U R E 1 . N M S R E S U L T S F O R U R I N A R Y A R S E N I C L C S
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F I G U R E 2 U R I N E - B A S E D ( C A S T E E L ) P E S A M P L E R E S U L T S
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Panel A: Blank ( U n s p i k e d ) Aqueous S o l u t i o n
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Panel A: Comparison of I n i t i a l and Repeat Analyses of 11 samples from SDG 9
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Syracu s e Research C o r p o r a t i o n
9 9 9 18 t h S t r e e t , S u i t e 1975

Denver, CO 80202
(303) 292-4760 phone

( 3 0 3 ) 292-4755 f a x

MEMORANDUM

To: Bonnie L a v e l l e
cc: Kri s t ina K a p a r i c h
F r o m : J o h n Guttmann
Date: July 1,2002

RE: QA F i e l d A u d i t s

In accordance with th e Q u a l i t y Assurance Plan f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d aud i t , i d e n t i f i e s a n y issues
or prob l ems , and pre s ent s any recommendations and sugge s t i on s for improving f i e l d interview and
s a m p l i n g ac t ivi t i e s .

Des cr ip t i on of A c t i v i t i e s Observed

SRC observed the interviews on J u n e 18, 2002 at the f o l l o w i n g residences:

A d d r e s s
3621 F i l l m o r e

A c t i v i t y
Interview

Q A A u d i t s _ 6 - 1 8 - 0 2 . w p d Page 1 of 2



C o m m e n t s / O b s e r v a t i o n s

The f i e l d team per formed wel l throughout th e interview process. S p e c i f i c a l l y , t h e f i e l d team p e r f o r m e d
well in a d d r e s s i n g in f ormed consent, c o n f i d e n t i a l i t y , and e x p l a i n i n g the purpo s e of the study.
Furthermore , the f i e l d team gathered al l required i n f o r m a t i o n concerning child p l a y a c t i v i t i e s / l o c a t i o n s .
However, the f i e l d team f a i l e d to survey any of the c h i l d p l a y l o c a t i o n s to e s t imate each location's %
area of exposed soi l .

I s s u e s / P r o b l e m s Observed

The f i e l d team f a i l e d to e s t imate % area of exposed soil at any of the ch i ld p l a y locat ions .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

F o l l o w i n g an interview, s a m p l e teams must survey all l o ca t i on s described as a chi ld p l a y areas and
e s t imate the % area of exposed so i l .

Q A A u d i t s _ 6 - 1 8 - 0 2 . w p d . Page 2 of 2



S y r a c u s e Research C o r p o r a t i o n
999 18 t h S t r e e t , S u i t e 1975

Denver, CO 80202
( 3 0 3 ) 292-4760 phone

( 3 0 3 ) 292-4755 fax

MEMORANDUM

To: Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
F r o m : J e n n i f e r W a l t e r
Date: J u l y 1,2002

RE: QA F i e l d A u d i t s

In accordance with th e Q u a l i t y Assurance P l a n f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d a u d i t , i d e n t i f i e s a n y issues
or p r o b l e m s , and present s any recommendations and sugge s t i on s for improving f i e l d interview and
s a m p l i n g ac t ivi t i e s .

D e s c r i p t i o n of A c t i v i t i e s Observed

SRC a t t e m p t e d to observe the c o l l e c t i o n of b lood and urine s a m p l e s on J u n e 18, 2002 at the f o l l o w i n g
residence:

A d d r e s s
4901 M i l w a u k e e

A c t i v i t y
Blood and urine sample c o l l e c t i on*

*SRC a t t e m p t e d to observe s a m p l e c o l l e c t i o n a c t i v i t i e s a t t h i s re s idence ,
however the f a m i l y was not home at the t ime of the a p p o i n t m e n t .

QA A u d i t s _ 6 - 1 8 - 0 2 _ 2 . w p d Page 1 o f2



C o m m e n t s / O b s e r v a t i o n s

The re s ident s were not avai lab l e at the time of the a p p o i n t m e n t for s a m p l e c o l l e c t i o n and p i c k u p . T h u s ,
observations on sample co l l e c t i on and documentation procedures were not made. The sampl ing team
left'a "sorry we missed you note" and a message to re-schedule s a m p l e p i c k u p and c o l l e c t i o n .

S a m p l e team was a p p r o x i m a t e l y 10 to 15 minutes l a t e for the s chedul ed a p p o i n t m e n t time. -

I s s u e s / P r o b l e m s Observed

The s a m p l e team ind i ca t ed that , in their experience, it was not uncommon for r e s i d en t s to miss their
s cheduled a p p o i n t m e n t s .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

SRC recommends c a l l i n g r e s id en t s ahead of time to c on f i rm that they w i l l be a v a i l a b l e for the interview
and/or s a m p l e c o l l e c t i o n a p p o i n t m e n t s , in order to be t t er use time and human resources.

QA A u d i t s _ 6 - 1 8 - 0 2 _ 2 . w p d Page 2 of 2



S y r a c u s e Research C o r p o r a t i o n
999 1 8 t h S t r e e t , S u i t e 1975

Denver, CO 80202
( 3 0 3 ) 292-4760 phone

. ( 3 0 3 ) 292-4755 fax

MEMORANDUM

To: Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
From: J e n n i f e r W a l t e r
Date: J u l y 1,2002

RE: QA Field A u d i t s

In accordance with th e Q u a l i t y Assurance P l a n f o r t h e UCHSC S t u d y f o r S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n p r o c e d u r e s ' b y
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d audi t , i d e n t i f i e s a n y issues
or prob l ems , and present s any recommendations and sugge s t i ons for improv ing f i e l d interview and
s a m p l i n g ac t iv i t i e s .

D e s c r i p t i o n of A c t i v i t i e s Observed

SRC observed the c o l l e c t i o n of b lood and urine sampl e s by two d i f f e r e n t f i e l d teams on J u n e 28, 2002
at the f o l l o w i n g residences:

A d d r e s s
3324 F i l l m o r e
3530 Adams
3540 Adams
34 19 F i l l m o r e

A c t i v i t y Observed
Blood sample c o l l e c t i o n
Blood and urine s a m p l e c o l l e c t i o n
Blood and urine sample c o l l e c t i on
Blood and urine sample c o l l e c t i o n

QA A u d i t s _ 6 - 2 8 - 0 2 . w p d Page 1 of 3



C o m m e n t s / O b s e r v a t i o n s

The two f i e l d teams observed were very p r o f e s s i o n a l in their work and courteous to the f a m i l i e s and
chi ldren in each home vi s i t ed .

The b l o od and urine s a m p l e s were c o l l e c t e d p r o p e r l y at all f o u r res idences, in accordance with the
techniques s p e c i f i e d in the p r o j e c t p l a n s and during training. A d d i t i o n a l l y , s a m p l e numbers were
assigned and documented correct ly on the s a m p l e c o l l e c t i o n f i e l d sheets. Where s ampl e s were
c o l l e c t e d f rom m u l t i p l e ch i ldren at a residence, the f i e l d teams were thorough in v e r i f y i n g the name of
the ch i ld being sampl ed (and also v e r i f y i n g s p e l l i n g - as n e ed ed) to ensure that the s a m p l e number was
assigned to the correct i n d i v i d u a l . In d o i n g th i s , one team i d e n t i f i e d and corrected a p o t e n t i a l mis-
l a b e l i n g of a b lood s a m p l e to the wrong i n d i v i d u a l .

The b lood sampl e s c o l l e c t e d at one residence (3540 A d a m s ) were c o l l e c t e d outdoors. C o l l e c t i n g
s a m p l e s indoors is p robab ly p r e f e r r e d , in terms of ease on the f i e l d team being able to set up on a t a b l e
surface and l o g i s t i c a l l y not having to control for f a c t o r s such as the wind that could p o t e n t i a l l y b low
around s a m p l i n g s u p p l i e s and f i e l d sheets. However , i f the f a m i l y and/or c h i l d i s more c o m f o r t a b l e
outdoors or requests that the s a m p l e be c o l l e c t e d outdoors , as l ong as the f i e l d team can ensure that the
s a m p l i n g equipment and the chi ld' s f i n g e r are kept clean prior to and during s a m p l e c o l l e c t i o n , SRC
does not f or e s e e this as a problem. If a clean s a m p l i n g environment cannot be guaranteed, (for
e x a m p l e , the chi ld goes to p l a y in the dirt in between having his f i n g e r cleaned and having a b lood
sampl e c o l l e c t e d ) , the sampl e should be c o l l e c t e d indoors.

I s s u e s / P r o b l e m s Observed

No prob l ems associated with s a m p l e c o l l e c t i o n and sampl e do cumenta t i on were i d e n t i f i e d during the
f i e l d audi t s .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

During b lood s a m p l e c o l l e c t i o n , SRC recommends that microtainers be f i l l e d as full of b lood as
p o s s i b l e f r om the in i t ia l f i n g e r prick. A l t h o u g h 50 uL is the minimum amount of b lood required by the
laboratory for analys i s , s a m p l e c o l l e c t i o n is not required to end a f t e r this volume has been achieved, if
the c h i l d is s t i l l b l e e d i n g and is not uncomfor tab l e . C o l l e c t i n g more than the minimum 50 uL of b l ood (if

QA A u d i t s _ 6 - 2 8 - 0 2 . w p d Page 2 of 3



p o s s i b l e ) w i l l minimize the p r o b a b i l i t y that the laboratory w i l l not have enough volume for s a m p l e
a n a l y s i s , and minimize p o t e n t i a l re- sampl ing e f f o r t s .

QA Audits_6-28-02.wpd Page 3 of 3



S y r a c u s e Research C o r p o r a t i o n
999 18 l h S t r e e t , S u i t e 1975

Denver, CO 80202
( 3 0 3 ) 292-4760 phone

( 3 0 3 ) 292-4755 f a x

MEMORANDUM

T o : Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
From: J e n n i f e r W a l t e r
Date: July 2, 2002

RE: QA Field A u d i t s

In accordance with th e Q u a l i t y Assurance Plan f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d aud i t , i d e n t i f i e s a n y issues
or p r o b l e m s , and presents any recommendations and sugge s t i on s for improv ing f i e l d interview and
s a m p l i n g ac t iv i t i e s .

D e s c r i p t i o n of A c t i v i t i e s Observed

SRC observed the c o l l e c t i o n of b lood and urine sampl e s on July 2, 2002 at the f o l l o w i n g residences:

A d d r e s s
3455 Adams
3555 Cook

A c t i v i t y
Blood and urine sampl e c o l l e c t i o n
Blood and urine sample c o l l e c t i o n

QA A u d i t s _ 7 - 2 - 0 2 . w p d Page 1 o f2



C o m m e n t s / O b s e r v a t i o n s

The b lood and urine s a m p l e s were c o l l e c t e d p r o p e r l y at both residences, in accordance with the
techniques s p e c i f i e d in the p r o j e c t p l a n s and during training. A d d i t i o n a l l y , s a m p l e numbers were
assigned and documented correct ly on the s a m p l e c o l l e c t i o n f i e l d sheets.

I s s u e s / P r o b l e m s Observed

No prob l ems associated with s a m p l e c o l l e c t i o n and s a m p l e documenta t i on were i d e n t i f i e d during the
f i e l d audi t s .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

None .

QA A u d i t s _ 7 - 2 - 0 2 . w p d Page 2 of 2



Syracu s e Research C o r p o r a t i o n
999 18 t h S t r e e t , S u i t e 1975

Denver,.CO 80202
( 3 0 3 ) 292-4760 phone

( 3 0 3 ) 292-4755 f a x

MEMORANDUM

To: Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
F r o m : J e n n i f e r W a l t e r
Date: July 22, 2002

RE: QA F i e l d A u d i t s

In accordance with th e Q u a l i t y Assurance P l a n f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d da ta and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d audit , i d e n t i f i e s a n y issues
or prob l ems , and pre sent s any recommendations and sugge s t ions for improv ing f i e l d interview and
s a m p l i n g ac t iv i t i e s .

Descr ip t i on of A c t i v i t i e s Observed

SRC observed the c o l l e c t i o n of b lood and urine s a m p l e s on July 17, 2002 at the f o l l o w i n g residences:

A d d r e s s
7958 C l a y t o n
4456 C l a y t o n
3716 F i l l m o r e

A c t i v i t y
Interview, S a m p l e c o l l e c t i o n ( b l o o d and urine)
Interview*
Interview*

*SRC a t t e m p t e d to observe interview a c t i v i t i e s at t h i s re s idence, however the f a m i l y was not home at the
time of the a p p o i n t m e n t .
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C o m m e n t s / O b s e r v a t i o n s

The f i e l d team c l e a r l y and e f f e c t i v e l y e x p l a i n e d the purpo s e of the s t u d y , the consent f orm and
admini s t ered the surveys. The team was very accommodat ing in s c h e d u l i n g a d d i t i o n a l s a m p l e
p i c k u p / c o l l e c t i o n times for ch i ldren who were not present and in s u g g e s t i n g / p r o v i d i n g another p e d i a t r i c
bag for an a d d i t i o n a l a t t e m p t to c o l l e c t a urine s a m p l e f rom an i n f a n t in the hou s eho ld .

The f i e l d team had d e v e l o p e d a s e l f - Q A system by having team members check each other's work as
the d a t a were c o l l e c t e d at a residence by reviewing the consent, census, interview, and soil exposure
surveys, and the s a m p l e c o l l e c t i o n data sheets. When only one indiv idual was assigned to a residence,
the i n d i v i d u a l commented that he would review his own work a f t e r c o m p l e t i n g the s a m p l e
documentat ion and/or survey forms.

The b lood and urine s a m p l e s were c o l l e c t e d correc t ly, using the techniques s p e c i f i e d in the p r o j e c t
p l a n s and during training. A d d i t i o n a l l y , s a m p l e numbers were assigned and documented correc t ly on
t h e s ampl e c o l l e c t i o n f i e l d sheets.

The consent, child census, soil exposure survey and the signs and symptoms survey were c o m p l e t e d
consistent with p r o j e c t p l a n s and training.

I s s u e s / P r o b l e m s Observed

No prob l ems associated with s a m p l e c o l l e c t i o n , s a m p l e d o c u m e n t a t i o n or interviewing were i d e n t i f i e d
during th e f i e l d audi t s .

Parental consent for c o l l e c t i o n of urine s a m p l e s at 4958 C l a y t o n was obtained at the time of urine
s a m p l e p i ck up. However, i n f o r m a t i o n on the i n i t i a l visit to th i s residence was not ava i lab l e to know if
the parent' s consent had already been obtained for urine s a m p l e c o l l e c t i o n .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

Parent consent on s a m p l e c o l l e c t i o n should be obtained prior to s a m p l e p i c k u p / c o l l e c t i o n .
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Syracu s e Research C o r p o r a t i o n
999 18* S t r e e t , S u i t e 1975

Denver, CO 80202
(303) 292-4760 phone

(303) 292-4755 fax

MEMORANDUM

To: Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
From: J e n n i f e r W a l t e r
Date: August 20, 2002

RE: QA Field A u d i t s

In accordance with th e Q u a l i t y Assurance Plan f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d aud i t , i d e n t i f i e s a n y issues
or prob l ems , and presents any recommendations and sugge s t i on s for improving f i e l d interview and
s a m p l i n g act ivi t i e s .

Descr ip t i on of A c t i v i t i e s Observed

SRC observed an interview and the c o l l e c t i o n of b l ood s a m p l e s on Augus t 20, 2002 at the f o l l o w i n g
residences:

al so 9 / 5 / 0 2 a t t e m p t e d interview a u d i t a t 3306 Gilpin St. - f a m i l y home, wanted to r e s c h e d u l e
A d d r e s s
4758 W i l l i a m s
4607 Frankl in

A c t i v i t y
Interview*
Interv i ew, S a m p l e c o l l e c t i o n ( b l o o d ) *

*SRC a t t e m p t e d to observe interview a c t i v i t i e s at t h i s res idence, however the f a m i l y was not home at the
time of the a p p o i n t m e n t .
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Comment s /Obs erva t i on s

The residents at 3748 W i l l i a m s Street were not ava i lab l e at the appo in tment time for the interview. The
f i e l d team left a "sorry we missed you" notice.

The f i e l d team clearly explained the purpose of the s tudy, the consent form and administered the soil
child census, exposure surveys, and the signs and symptoms survey and were very courteous and
p r o f e s s i o n a l .

The blood samples were col lec ted correctly, using the techniques sp e c i f i ed in the pro j e c t plans and
during training. The f i e l d team did an exce l l ent job c o l l e c t i n g adequate sample volumes f r om the 2
children, e s p e c i a l l y f rom one child who started crying during sample col lec t ion.

Full sample documentation was not observed, as the f i e l d team did not have the blood sample tracking
f orm or blood sample sheets with them as part of then- f i e l d s u p p l i e s . Temporary lab e l s (names), were
assigned to the blood sample s as they were c o l l e c t e d , which were to be replaced with blood f i e l d
sample IDs immediate ly f o l l o w i n g the interview at the f i e l d o f f i c e .

The consent, child census, soil exposure survey and the signs and symptoms survey were comple t ed
consistent with p r o j e c t p lans and training.

I s s u e s / P r o b l e m s Observed

The f i e l d team was missing then: f i e l d data s h e e t / s a m p l e labe l ing s u p p l i e s . No other prob l ems
associated with sample co l l e c t i on were i d e n t i f i e d during the f i e l d audit.

S u g g e s t i o n s / R e c o m m e n d a t i o n s

Develop a checklist of all s u p p l i e s / m a t e r i a l s needed for a sample c o l l e c t i o n and interview visi t s and
review the l i s t b e f or e going to an appointment.
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Syracu s e Research C o r p o r a t i o n
999 18 t h S t r e e t , S u i t e 1975.

Denver, CO 80202
(303) 292-4760 phone

(303) 292-4755 fax

MEMORANDUM

To: Bonnie L a v e l l e
cc: Kri s t ina K a p a r i c h
From: J e n n i f e r W a l t e r
Date: August 9, 2002

RE: QA F i e l d A u d i t s

In accordance with th e Q u a l i t y Assurance P l a n f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the s a m p l e pr epara t i on a c t iv i t i e s conducted by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d aud i t , i d e n t i f i e s a n y issues
or prob l ems , and pre s ent s any recommendations and sugge s t i on s for improving f i e l d interview and
s a m p l i n g act ivi t i e s .

Descr ip t i on of A c t i v i t i e s Observed

SRC observed the preparat ion of urine sampl e s (both f i e l d and PE s a m p l e s ) for ana ly s i s and PE (field
s p l i t and PE s t a n d a r d s ) s a m p l e log documentat ion on Augus t 5, 2002 at the Univer s i ty of C o l o r a d o
H e a l t h Science s Center.
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Comment s /Obs erva t i on s

Two UCHSC s t a f f prepared the f i e l d and PE urine sample s for shipment. The sample s for this
sh ipment were prepared in the f o l l o w i n g order: f i e l d s ampl e s , f i e l d s p l i t s , and l a s t l y urine PE s a m p l e s .

Field Samples .
F i e l d s a m p l e s were prepared in accordance with p r o j e c t p l a n s by t ran s f e r r ing 3-4 mL of the parent
urine s a m p l e into a 15 mL tube. The 15 mL tube and parent sampl e c o l l e c t i o n container were both
p r e - l a b e l e d with s a m p l e IDs in the f i e l d by the s a m p l i n g teams and stored t oge ther in a z i p l o c bag.
Before prepar ing the s a m p l e s , the UCHSC s t a f f v e r i f i e d that the s a m p l e numbers on the 15 mL tube
matched the s a m p l e number on the parent container that were paired toge ther in the z i p l o c bag. A new
d i s p o s a b l e p i p e t t e t ip was used for each sample . G l o v e s were changed p e r i o d i c a l l y , as needed (i.e.,
a f t e r h a n d l i n g a parent s a m p l e container where urine had leaked and gloves had become d i r t y ) .

Field Splits
Split s a m p l e s were prepared in accordance with p r o j e c t p l a n s and l a b e l e d correc t ly by the UCHSC
s t a f f . F i e l d s p l i t s were prepared at a f r equency of 5%; f o u r f i e l d s p l i t s were sent for 75 f i e l d s a m p l e s
for a rate of 5.3%. The s p l i t s a m p l e s were randomly inserted into the s a m p l e chain by s e l e c t i n g s a m p l e
l a b e l s f r om the l i s t of pre-pr in t ed urine s a m p l e IDs that were not consecutive in sequence to each other
or with the s a m p l e ID of the associated parent sample . One UCHSC s t a f f member prepared the s p l i t
s a m p l e s and d i c t a t e d the parent s a m p l e number i n f o r m a t i o n to the other s t a f f member to record in the
Q A / Q C log.

PE samples
PE s a m p l e s were prepared in accordance with p r o j e c t p l a n s and l a b e l e d correctly. One of each of the
ten PE s t a n d a r d s were prepared by the UCHSC s t a f f to be submit ted with the f i e l d sample s . The 15
mL s a m p l e tubes for the PE sampl e s were pre- labe l ed with s a m p l e IDs that had been removed
randomly from urine s a m p l e sheets b e fore the s a m p l e sheets were d i s t r i b u t e d to the f i e l d teams to
ensure randomness in the s a m p l i n g chain. S a m p l e IDs had also been p r e - a f f i x e d to a blank Q A / Q C
log page. One UCHSC s t a f f prepared the PE s a m p l e s and d i c ta t ed the PE s a m p l e t y p e i n f o r m a t i o n
(i.e, As+3, 15 ug/L) to the other s t a f f member to record in the Q A / Q C log."

Preparat ion of f i e l d s p l i t and PE s a m p l e s s e p a r a t e l y , and by one s t a f f member appeared to minimize the
chance of mixing up or m i s l a b e l i n g f i e l d s p l i t s a m p l e s and PE standard sample s .
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I s s u e s / P r o b l e m s Observed

During PE sample preparation, mold was observed growing in 4 of the 10 PE standard types: As+5_15
ug/L; A s + 5 _ 5 u g / L , MMA 5 u g / L , and As+3_5 u g / L . The PE s tandard s with mold were not used for
PE sample preparation. A d d i t i o n a l b o t t l e s of the same PE standard t y p e that did not appear to be
impac t ed with mold were used to prepare the PE s tandard s sent with thi s shipment.

S u g g e s t i o n s / R e c o m m e n d a t i o n s

Urine PE standard s a m p l e s that contain mold should not be used in p r e p a r i n g fu ture PE sample s .
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Syracuse Research C o r p o r a t i o n
999 1 S ^ S t r e e t , S u i t e 1975

Denver, CO 80202
( 3 0 3 ) 292-4760 phone

( 3 0 3 ) 292-4755 f a x

MEMORANDUM

To: Bonnie L a v e l l e
cc: K r i s t i n a K a p a r i c h
F r o m : J e n n i f e r W a l t e r
Date: August 9, 2002

RE: QA F i e l d A u d i t s

In accordance with th e Q u a l i t y Assurance P l a n f or th e UCHSC S t u d y f or S o i l Arsenic and Lead
Exposure at V B I 7 0 , SRC has conducted an audit of the f i e l d data and s a m p l e c o l l e c t i o n procedures by
U C H S C s t a f f . T h i s memo summarizes S R C ' s observations during t h e f i e l d audi t , i d e n t i f i e s a n y issues
or prob l ems , and pre s ent s any recommendations and sugge s t i on s for improv ing f i e l d interview and
s a m p l i n g ac t iv i t i e s .

D e s c r i p t i o n of A c t i v i t i e s Observed

SRC observed an interview and the c o l l e c t i o n of b lood s a m p l e s on Augus t 9, 2002 at the f o l l o w i n g
residence:

A d d r e s s
4315-B J o s e p h i n e

A c t i v i t y
Interv i ew, S a m p l e c o l l e c t i o n ( b l o o d )
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C o m m e n t s / O b s e r v a t i o n s

The f i e l d team c l e a r l y e x p l a i n e d the purpo s e of the s tudy, the consent f orm and admini s t ered the soil
ch i ld census, exposure surveys, and the signs and symptoms survey and were very courteous and .
p r o f e s s i o n a l .

The blood s a m p l e s were c o l l e c t e d correct ly, using the techniques s p e c i f i e d in the p r o j e c t p l a n s and
during training. The f i e l d team did an ex c e l l en t job c o l l e c t i n g adequate s a m p l e volumes f rom the 2
chi ldren, e s p e c i a l l y f r om one chi ld who started crying during s a m p l e c o l l e c t i o n .

Full s a m p l e documenta t i on was not observed, as the f i e l d team did not have the b lood s a m p l e tracking
form or b lood s a m p l e sheets with them as part of their f i e l d s u p p l i e s . Temporary l a b e l s (names) were
assigned to the blood sampl e s as they were c o l l e c t e d , which were to be replaced with b lood f i e l d
s a m p l e IDs i m m e d i a t e l y f o l l o w i n g th e interview a t th e f i e l d o f f i c e .

The consent, child census, soil exposure survey and the s igns and s y m p t o m s survey were c o m p l e t e d
consistent with p r o j e c t p l a n s and training.

I s s u e s / P r o b l e m s Observed

T h e f i e l d team w a s mi s s ing their f i e l d data s h e e t / s a m p l e l a b e l i n g s u p p l i e s . N o other prob l ems
associated with s a m p l e c o l l e c t i o n were i d e n t i f i e d during the f i e l d audi t .

S u g g e s t i o n s / R e c o m m e n d a t i o n s

D e v e l o p a checkl i s t of all s u p p l i e s / m a t e r i a l s needed for a sampl e c o l l e c t i o n and interview v i s i t s and
review the l i s t b e f o r e going to an appo in tment .
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